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(54) POSmON MEASURING SYSTEM 

(57)Abstract: 

PURPOSE: To find a position of a moving terminal by 
subtracting a difference of a transmitting time previously 
determined at every base station from the same series 
of a spectrum divergence signal which a plurality of the 
base stations transmit and obtaining a propagation delay 
time difference of the spectrum divergence signal. 
CONSTITUTION: Distances of each base station 1-4 to 
a moving terminal 5 is found by multiplying propagation 
times of the base stations 1-4 to the moving terminal 5 
by light velocity. Here the unknowns are 7 including a 
coordinate (x, y, z) of the terminal 5 and the propagation 
time of the base station 1-4 to the moving terminal 5. 
The moving terminal 5 measures time differences 
wherein PN(pseudo-noise) signals of the base stations 
1-4 come to the moving terminal 5, for instance, one 
base station 1 is made a standard, and the time 
differences at the time of receiving of the PN signals 
from the base stations 2, 3, 4 can be obtained. The 
distances between the base stations 1-4 and the moving 

terminal, the time difference at the time of receiving of the PN signals from the base stations 
1-4 are found and thereby 7 solutions can be obtained in the unknowns and the position of the 
moving terminal 5 can be judged. 
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^col3{C{l/<-r n :y h PN;^->'ir h;5>^^i^-5o PN 
M:tt&tfcl[E]SS7 lli±fSttll$nfc->>^^ • ^ 

N f:iS16^!5fJ P Nn^^^ ^ >^»l±i(H]S§ 7 3 dWI^^ 
[0 0 6 2] • ^^l^^^/l-mm^T 7^^— 



CtliCj:i9, Sitt!^iM-^f±S:;^[H]g§7 4fix<^ a h PN 

^^T-t^o PNf^-^^i±i^7 2H^^>f ^ :x^(7:) 

^mm.^m^mmpn^^^'^ ^ % v^tt{±i[H]g§7 sic^tt 

l^-r^o Sife^^flPN??^-37^ ^ >^ttai[El?S7 Sflv- 
V-:?^ - ^^A-^^wU-mi^liT 0;i^^^LTl^-5 PN??-^CO 
^:yVt P^m^'^y hftl^[±i[£]S§7 l;0-b§ttffii 
h/<^ n y hPN^hy^ir-y h /^^ S^StT:) ^ 

t h\Z^ ^SJte^<0/<-f a -y h P N^y'-ir h t s t , 
t s 2 . • • ■ <Jr §:ft3#gij t I , 1 2 , . . . ^ ^{ia 
f+^lHl5§7 5i3K#^i-^, ^Site^cO/^-f D y h P 
:7ir:y h^Sttl&o7tSttli^M11tH;^[£]Sg7 4(t. fe® 

^[USS 7 5 (i^Site^60>'<-f n :y h p ]^:ty± y h t s 
I . t s 2 . • • • . gftB^^J t I , t . . • • • . S 
C/^-Sit^^^T^M^Htlg (x,, yi, zi) , (X2, 

y2. Z2) . • • ■ ?^^b^i^ii^^(7:){ig^ft^L. S 

[0 0 6 3] ^i::. ^mm^(D^mm^^m4(owm^ 

ifm<:>xm\^-hztxhho mmm \±mfz, tz. miti 

y±^y hfzi-fxfjiK ^ mmcommm<^^<'^ ti y h p^:t 
yirybtmmm^t^mmi-h. ±^i.tim2. ms 

^ ^^^ftilft ^ ^ A ^ 5^ /u tf^^c ^ 

^y't—iy^mnh:i.tn. ^{zm^^^x\^'hi!^mzm 
^fd/^y y±-i>^±<muLxmmm<mi'^'rhi^m 

[0 0 6 4] ^»]«*(7:>m^S:Am, lev ^li V±^y h 

PN^?^^^tfi:gg8 2flPNig^-^tD^^ ^ >'^^p 
t(7:>^{zn^<^ ci y hPl>i^y±y b^^-^^iXho 
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mm^7 - 18 12 4 2 



[£]£g8 6{::gfcJ^$tL^o Sit!2^»^1tfai*t±llH]£g8 6 
^ttttiL. Site^M«tti/?[Hi£§8 4fz«?^i-6o ^nc 

P N^?-^^^J±il^8 2 i3:«-:^-f ^ V^'c7:)1^r^([t^^±t!2 

^y^y hf)^bmm<D<^4 ^i^i:^^t^^{hL. PN^^F^ 

y hP N;?^:7ir K t s i , t s . , • • • ^4#^UT 

Xltl2^l^:|lffi;^lH]?g8 4{r&t^^-r^^ 

(7)/N^ u y hP N^y± y h t . t s 2 , • • • t 

ofcSit!i^M^tH;^;[ni£g8 4f^. {3LSf+»[H]£§ 8 5 ic^ 

[0 0 6 5] ±t^m4(Dmmm-x:^a. mmm^'^mtiizn 
• '^^:^^'^/i^x-miB^bv''—^\^^pfj:<xm^mi o^ 

2 O^^^^iD/^-f a :y K PNi/y^ h S^migiWIS-e^^ -5 

Ot:':y f>^^T% mm^m{zmm-f)-^X h Sl^^ t-Tb 
h/i^^mit^-(D'r — ^ Nt^ 1 0 0 b p s 

ftv^^7^i^cO^-<^ hyu5£t6:'^{:j: i o Ofg;0-b 3 0 0 

S'Hil^ffl^-^ v^wK7:>^^ic, m^\l^i 
0 0 0 0i^):j.±{Z'tbZt{zXr>x. Wi^(Oj-^iy^^j\^ 
<Dmtm.ti\Z)^^Xm.-\-':if(D-^J.T. y^-^ i--h\Z^ 
^X\'t'^j;f<D-'\:j.T\ZX^ b(DX. :*:5g(75CDMA;^^ 



[0 0 6 6] ^fc. ±fE^4(7?^JE0ilT^a^-i/cJ: 
m(h{tLm.'*z-:>\.^X\±^m(r>\lLWt(Dm^'^h J: 3 t:ii-tL 

1^. ffia^^i^.^ (Its. %m ^fflv^Ti;^- 

^Ur. 0iix.{l\ l^iZ2coSit!i^7^^^SMS-C-+ 1 0-- 

1 0 57-, i^^gMT'-r 1 000 1 000/"h/u<J:-r 

±fS:^^^?:^6 5 'c-y h^4 3 f'^y \-\zm±bZt 
f)-X^b^ , 

(0 0 6 71 iitsm2, m4(7^^5S^]{:: 

nt^m\t'rb^'^^iZ\^. mmm:f)-nmx^b 
^y^^fyvcB^comz^ nm^7^(Dsmmr''-"^ 

=^y^ \::'y h t^K ^itfi^-r'— ^DT2 . ^icv^t^'iy 

ft-rbmnmzW:y)i^[iix\'3:mvBjiEn^-^Hi>i-xmm 

^^ih-r^z t r^X^ tzm^m(7:>^<^ ci^ ^ PN:^:7ir 

y \-RmiLmtnmxh^ . ±x(7:)mmm(7:>mn^iEL< 
^if^b'S^^mnM\^\ z.zx\ ^mmmiz:^\^^x\±mm 
"r-^iizmv ^^-r^-^mm-^v . hm^mr-— 

{^-tt5 7=— ^cD^fi^/h^ < -rnts. 1 -D(Dy''--^miiL 
xmDr^^zbmm\t^h^<t^bo cntcj:*?. 
m^±x(DP Nn^■^mlti'rb ^ t r^x^ tzmmmpm 
^^sttsta ^ t ^^x^ixi^mitL^rf "^zt y^-x^ '-5o 
[0 0 6 8] ±mmm(ommmx\:ii. c dma::^^^^'^ 
'j^yy-^mmiB'>'y^y'j^^m\^^xmiiL^n^\ ztiizx 
o x^mm^mx g 5^ S 5 i: /^^^tgd 

S (Radio Determination Saterite . Service) CO J: 9^1^ 
ir>'>5^izi^itL/^ttn{tV^?,/^v^, ^CT% CDMA::'? 

[0 0 6 9] u 1 6 ^mm.m(ry^^:y^-^i^(Dm^t^ 

^^mi$.^ff^\^Xi6y) ^ r>7^-^9 6T'^fH$ix^c^-<^ 
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"T^ir^ • ^-^>^.yufgIS^9 0, T ir ^ • ^ 

' 5"-^ v^>/Ko:7^— -e-/ m 1 7{c.T^-r J: 3 

SrSy *9 S T 5 c <^ i:: J: o TSJKi-r'-^ (DlS^^/i^^tgi::/^ 
[0 0 7 01 mi 8iC(^. T^ir::^ • 

^nfcf^, 101. 102. 103 f::|5ig ^ 

[0 0 7 1 ] Ji^iCOJ: 9icr^ir^ • 

iiim^sbmM t k'mm^^^^^z^m^'^ti^ c -5 ^t^tt 

^^k^rnVX^^^^Z t/)^h. illS^'li h^^^ - ^ 

^r:y^-/\^km\^^xmitLv'—^(DU^krf^\ ^t-^sti-^ 
^^t(Dm:^{zm.m'r^ z. t r-x^ ^^f^^^m^-r^ z. 

y hfim 1 7{:i^L/cir ^ir^ • ^ ^ :y^-^fV<Dy 

^^j^mf^nmi 6 {z^-th (Dtmmxhv . 

^ -y^ ' "f-^i^^^/i^hT^^^ ' '^^:y^^/i^tmmi,z^ 
1 > ^ >^-^^\zH^^^ ^ v^vufo ^ (7:>T% 

'^h.^n ^=7-7 ^ y^ ' "^^r^^-J^mm^ 92. N ^ ;7 
^y:^ • f^irV:t-vumiffl^9 3. • • ' \Z'-^hJthXmM 

[0 0 7 2] CDMA^^v"^ 'J^Ji^^mmm 



^7"i>.(/:>K#co^-^^^.yuco:7^— K <i: fW] Cir-T-S 
ct 9(:izPJK41tffi^^v^^/uttI^^9 4;6^i3:ttbti^o. 2Sy 

m=^^>'^-j\yk^i.xmmmmk)&m't^. z<Dmmm 
^\^mWi<Dmmm\z^m^^^'^mm-h^ . S:ft$n 

0 1. 10 2, 103 fC^i^^n^, 
[ 0 0 7 3 ] ^7t, -hfe»Hi^>^^^>'^w^^^l^^^ 

[0 0 7 4] CCT^ ±.i^(0^o\zmilLMm^^:y^-^j\- 

^ c D M A ^ ^ j^^mmm 'y^^'rMz^nxm 

ffl$ix-5o ^wT% CDMA:^^r="^ v>*^y^^ibil^tv- 
—<^^^'^^:^^-/i-t^^:ztxzrik\B]m-r^ z.t^^ 

Xt^o y^—i^ ' ^ — -^ y hi^CDMAjj^y"^^ 
mm^zT^'J^^W\±^^^^7!}K ^>^^< <b 
<7)PH5A'>>^7^Aft!lI 1 9tc^^J: 9T-fe(9. ^t5i^3S5 

tv. ^-^L—if >^ 1 0 1 . 10 2. lostcfei^^^^, 
[0 0 7 51 

[^pJct:'^^] \^J.±(Dmm^^hhmh7)^y'j:X^iz^ 

i^^mmmmz^i^^tifzmm^m(Dm^kmni^. m 
[0 0 7 61 ^rc. ±m^W)m\i;i±tmm(Dmmm/)'^m 
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[0 0 7 7] ^bi>z^ ±i^^mmi^'^/i^^y<^^zxox 

[0 0 7 8] ^(D^-^^ iM.nmmt^h'&^^^'^mt^h 
m^\%^v^%'r^zh\zx.'o . h/utetfeft-^ 

<TyVnlPr^<D^^^\^m.^^^^^hZ}if)^X^ . COOP 
[0 0 7 9 1 ±f2^®j^ti1g«fe:c7:.^lffi^;6-^i^ 

dJ:*?. hvuJ£iS[m-§-(7?PN^^-§-(7:*^t{±ititg^f^ 
[0 0 8 0] ±f5^»i^fl. i^i6«^(7:>Slt^^ 

^^m<D\lLW^%'^'t^^W^)^^^tt-h^^Z}l\Z 



[0 0 8 1 ]. ^fc. _biSi^v^ • ^^>'^.^uco^ yir — 

1S'Sfc(7:> Sitfi^ <7?^ff ^rBl(7:>^:» ^ M^it ^ 

^ co{ilB ^ ^ tti -r 5 ^ { :i i^^^^ ^ife^ f c ffiBj^fg ^ ®! ^ 
[0 0 8 2 ] -btSM^oSife^^t/- (7:)F>^f^<7:> 

"0 '^x^m.<DmB\zmy^^hH^-<—'y^^^^ . ^^-v- v^^u 

[0 0 8 3] ^(7>9X.. ilEfiHi^^^-^ V^>/^c07^" 
iB>'^'rJ>.:$:^<D'^—}^'^^(7:>mBm^i^{i^^Zt7)^^X 

[0 0 8 4] :ic-c:\ ±m^mmmiz^\.-x. m'^(om 

^'^-^(Dmmm^n-k^^z t f)-x^ 

[0 0 8 5] ^(D 0 ±Mf^\'^(om^mmif^'^(om 

[0 0 8 6] ±m^mmf)^hmmmj7\^(Dmm'^^>'^- 

^w:^m.^mi^mm^\-tmm'^m(o'^mmzmm'th z 

\z^K>m\\tL^Mz^mm^t-h^-^m--m\{tL^^^^ 
m'r^ztf)'^x^^. 

[0 0 8 7] ^tz. ±.mW'mmf)m^^^T^m(om^{z 

''\^m(o^^{zn^^mn<DmM^zm\.^h^^ ^"7-7-^ ^ 
^ ' 'f'^:^^-^^^m^'x±td.^W}m(oiiL&\nn^mmm 
m^^^B\iiLmm(D'^mm\zmmir^ztiiZxy) . cdm 
Ajj^coy^^ i><^^i^^mmm'^^'rM.i,zxvm\iiL^riti 
^m^^/)-ib^''~fm-^wiiiL'^^^mm-r^ztf)^-x^ 

[0088] z<Dtt. ±m^mm/}^^mmm:^\^(7:>m 
n^m^m^\^-nm&mm<o^mm\zmm'r^zti^zx 
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[0 0 9 0] $6f:i. }iW^mm\±CT>MA:H^v' ^ i> 
^ /i-^mmm ;^ ^ A t;^ J; 19 ^ n -5 iliSifc^^ ^ v-t^ 

^ -So 

[1116 1 ^t5i^5k-eittB^n^#sitfe^<7?s^rBi^^t-iH] 

(El 1 2 ] m^mf)^h^%m:^\^(0 >y±—i^ • -7^ — 
[nil 3] ^—iy^^ ' =^\iy^^ji^^m^^^f:Lm^(0^m 

[mis] #Slte^C07< — • 77^ — -r^/ V^^ir 



imi7] zPJHix — ^00:7^—7-;/ h^r^-nglT^Sj-So 
(mis] ^^P^Cf?.^?piHS'>^7"Aic jz^iiifiT^-^ 
^ # ^ - i^' ^ i c|5 -r 5 ^ 7^ (7> SE 0§ ^ It ^ ^ ^ 

[112 01 f=> V^^yU^»iim'>-X7-A<7?iSi§K/^:tS^ 

[[112 21 m±^mmm'iZi6n^m^m/)^^(D^mtm 

1.2.3.4 m^m 

6.23 • • • PNn^-^±^ 

15. 20. 96---- - r 

16,21.95 ^mm 

17 - 

19 j^iiv'^y^-ASitil;^ 

3 0 • • • PNn^m^Mm 

40 P N^^^tffi^ 

50. 60. 70. 80 - • • ^-^^^wU^l^:^ 

51. 61. 71. 81- • PN^m-i^Z^ hitftdilHlSg 

52. 62. 72. 82 - - P N??-^1^Ui^ 

53. 63. 73. 83 - • mmmm p ^ >- 

54. 64. 74. 84 - • S±tli;^MMa:l;^[H]£S 
.5 5. 65. 75. 85 - • {ififl^lHlSS 



66.76.86 mmmmmmnmi^isi^ 

77 c^v^ • 

8 7 ^ mi±mm^^>^^-^i^mmm 

90. 91---' T^±:^ • 5^^>^^>^^ttl^ 

92. 93---- ^^-7^ yi:^ ' ^^-^-V^wU 

9 4 m\i±wm^-r>'^-/i^mm^ 
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l^m(7:>^m ffl -> ;^ ^ A 

[if*iii ] m'^(Dm^mt(Dmv COM A jj^izx 
D iift ^ n 9 ^sijisfi ;^ A :fo tt ^ ^mm (oiiLm ^ 

a6 ^ ^ cb ^ It ® <lr -t- >5 a ^ 7^ A o 

^^^^ b/i^m:wcm^tmc:^^i:^ h/t-tetfem^^^^ 

<t i- 5 If :^<3S 3 fEm<7:>?i'H4 :^ 7^ i^o 



/if- b <75^ft^rp1(7:)M5> <!: itS^ftft ^^[ii ^1^;^- 6^7);^ 

[11*117] }itpn'^(DmmmRi^z.(Dm'^(Dm^m 

5 If 6 mMi<Dm\\± ;^ 
[If*3il 1] ±f^^Sla^ic:f6U^-C, 

[If *ii 1 2 1 ±mm'^(Dm^mRv'm'^<Dmmmo:> 
[if*:^i 3] ±m^mmf)-hmmm:^[^(Dmm^r 



(19) 
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^ii 3m^(DmiiLi^':^y^j^o 

^<D^mm^i^^ <'t^zt'^mmt-t^m^mi sis 

[If I 7 ] JifE^iij^{l±fs^Ebilft>-p^xi^fc 

[0 0 0 1 ] 
[0 0 0 2]. 

[0 0 0 3] 

^<7:)Ai$:0iJ<ir UT. CDMA (f^-^^^-f'l^TC^^ : 
Code Devision Multiple Access) ;^^(75l ^ -7=^^ 

/Pir y u ^ ;^ 7^ A ^ ^ V ^ X iayfi 9 S"H4 ^ A 

[000.4] iS^. ft^gtO^ig^gJ: (9lSS'-^^fS'b(7:» 



^*^i::J: PN;^^i]?:ffl!.^fci^frffil^iiig^i^ 
[0 0 0 5] ±fe^-<^ hvt-tetfi:iift::^*tcj; «9Sm'^ 

iwtStS/^^— a:L;t:^^co<;=^-e^>5o ceo J: 9 t'x^-^^ 
T, PN^^iJ(7:>iS»^M3j: t9#aSc<7?5"'^>^wu-gri£^-r-5 
60#® ^ffiv ^T P N^?-§-iz ^ o r ^ v^^/u^of^j^ij^^ 
[0 0 0 6] C6ocdma;'7^{c J:^T='^ >^^/u^®bil 

[0 0 0 7] LTi^L. c<7:)CDMA:^^7=^r v'^yu^tb 
[0 0 0 8] ^-r. ^tbi^^flOT-fflffi^tr 9^rf7:)SJHi 

[0 0 0 9] ^fc. CDMAjj^y^^ 'J^^i^^mmit'^ 

[0 0 10] ccT% ^mmm'y:^'rJ>^(7:)m^^^j:mfi^ 

t/site^s^^tfffiiS (1^-h:'"^^y r) 201, 20 
2. 2 0 3iiP:gpB^^< ^-<^nTt^^o m^i-^. m^2 

2 0 0 ^if\-Lx^mm^2 0 4{zmn$n^o -^tc. ^ 
miBi^m. ^t^mmm2 0 0^ Ru^mmm3^if]'vx^ 



(20) 
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[ 0 q 1 1 ] :Z.iXh(Dm^2 0 1. 2 0 2. 2 0 3 <D^ 

mmmi. 2, 3(Dmmm:hitti:^mm^\-m{zm:t^^x 

[00 1 2] (112 1 iliryU'^{cf-tS$-h>5^Ji^Sjil{t 
<omi&B^(DWLm^^J:mfj!^^^LX^^^o ir/u^cT:)^^ 

h^i-XhK^. ^tllif^< ^^X^mL(DB,\.'> 

t z ^xfj:\. ^^^^^ V n^mt^^ 2 0 4 ^zm^^m^m < c 

[0 0 13] ^2 2fimK(7:)ei/g£Ell<!:ft^^l£ctcor^ 
[0 0 14] Z.(D^o\Z. AXffiM^^l^/ciiKlLV'^T^ 

^AX®m;if^?5(75miS^lStiA# <iS:b/^V^;6^. CDM 

X-^K^^ Zt\.{zn\^X^im.\^fxn^\^tj:h^Si^\ 
[0 0 1 5] ^^T-. ^^m\±Aiy^o:>m^\zm.^^ 

[0 0 1 6 1 

All, «^fi[C7?^lifi^i:(DrslT-CDMA;^^{c J: '9Sff ^ 
tr 5 ^ibilfl i> ^ 7^ A tt ^ ^tb^ t^^^a ^ SO ^i" -5 

[0 0 17] ^tz. ±t^^mmn±mm^(ommmf)-'i^ 



[0 0 181 ^biC. ±iS.^tftS{^^/u^^-NVst- J;oT 

[0 0 19] ^fz. Aim^mmf}-^m^'&i^mf)^^mn 

[0 0 2 0] ±IE#Sb^{i^^(7?Xife^;^^bit 

[0 0 2 1] :ic-e. ±t^^mmi±. ^^^^^cositt^ 
h/^^mn^(Dmmmn^mm'r^tz!^ 

[0 0 2 2] ccT% ±5^Fjf'&<DmmmRxj^z(Dm^(D 
miiLm'm^^:^^-yi^^^Lxmm-t^ z t ^mmt-r 
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5o 

[0 0.2 3] ^/c. ±f5ffly{i^ffl^-v>^>yUCOx-'5^ U- 

, [0 0 2 41 ±fS#s^t!!;^^cJb^v^r. m^tTPSift^ 
[0 0 2 5] ^co 0 K,. ±.^¥j\^<r>m^mjkum'^(Dm 

[0 0 2 6] ±ti^mm^-hmmmjjf^o:>mm'f'^>^- 
[0 0 2 7] ^fc. ±?^^mm7^mibS^r^m(nm^iz 

[0028] z(Dt^. Jom^mmfi^^m^m:^\^<Dm 

[0 0 2 9] ^fc. AitZ^mmfi^hm-B^h.^:^^^ V 

[0 0 3 0] ±.w^mm\^c'DMA:h^w^mm 

[0 0 3 1 ] 

[\^m] *^0.^^cjol^Tl^. ^mm\z^^^x. cdma 

[0 0 3 2] 

E ^ # fis L 75 : 5> 0J 5 o 
[0 0 3 3] H 1 1^. W4 S/^v^ A(7?Sltl2 

^i-^lciig:jg:3o(OSiffi^;5-boff^^SmL7ittn 



^^4o<l:L. ^SfjiS*5, Silfi^l. Sitt^ 2 . Sift 

^3, m^m^(DmM^. ^n^n (x. y. 2) . 

(Xi, Yt, Zi) , (X2, 72. Zz) . 

(X3, 73, Z3) , (X4. Z4) t-tho 

[0 0 3 4] :icr-, m2\z^ ^mmm<Dmmu(Dwm 

n :y h PN^^ir^/ h ^^^^^^ Z <b o T 

mm^^^(DJt^^\mn. ^t>' ty^ • 

=7-7 ^ • Y >'-twHi§:^ (6 3-'>>^ • 

^./U^ i^o;:;/^ . ^^^^^^L.^) igi9X-^t?. ills 

[0 0 3 5] CDMA:^^t'^ v^^/U^ibilfH'>^7^A 

;^^-A-efiPN^^^i:Li:^^t5:^cD':>^yu>^^??^ (w 

a 1 s h Code) <b ^i^tt-^tPitfci^?? ^^^telfe???^ 

[0 0 3 6]$fe-r, PN^?f-^^^^6i::J: <9^^$ttfc 
PN??-^t:±, ^©^7. 8. 10. 1 2(rii2lbtb-5o 
4 u h ' ^^>^^^l'<Dtci^<D9 ^yl^^'^'!^-^ (Wa 1 

s hco d e 0) i-in^-^^xhD . mnm? ^^l. 

'V>'^^/u;(JD^^l 4i3a^bn^c <lric/^-5o J:oT, ^ 
t^)ffipS5^cio^.^TS±tl^^/^-?3^^t$i^'5 P Nl^^^^^m 

^li, fB75^3 2C0'>^yU'>^??f-^<!: PN??^<t;i^^^^ 

8-C'^^$nfcfS<J:^^^9T-^^$n-5o 

• ^-^-v^-/^ • 7^—^(1, fit;!)* 1 CO '?^/^'>^??-^<!: P 

N??p^^;5^^®[^i o-e^^$nfcfa<i:ms^i IT-^ 
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^>^'^syuSt>'-^n^n(7?^^:g|9 . 11. 13T-^^$ 

[0 0 3 7] ^i5iS*5T(±c>^yU'>^|?-i-(7:)#^^il 
^1"^ C i: J: (9 . n :y h . ^ ^ >^^/\^]^J.9\'(D^m 

[0 0 3 8] ^jc. s^t^IJT-^^^i^)i^^^;lol^Tl^^.pJ 

L fc SfHiL 7^ A 1:^1 , ^ij^ffi^ t c ^ T ^ Slte^ 

[0 0 3 9] mmm7^^^<Dm'^\-^^m^^<DT>y'')-i 

:7>r/u^ 1 7tcA;^$nao h • i 7 

[0 0 4 0] Iil4 (^±f5-^'>^ h • :7^yu^ 1 7C9tti;^ 

mmm'y^y'j>^\zx^PN^'^-commn^i^2 e. 7ms 

^i:±PN^5F-^^if^i6*i'^bnfcii^ft^Fs1<75^5J'. 
tCfil^t?t^a/W a >;/ h PN:^-:7ir:y h^T^ctt-f ^ LT 

^^mmz^'&^f\^fzMwmgm.(D:Ltxh^. jio 



h l^X P N7^^-/)'^^^tti$ti^tzi!bXh^o 

[0 0 4 1 ] mssci^. ^mmmf)-hmm $Jix^y<^ a 

^j:mi$.^7r^'t, Ti^y^-f-2 o^iYLx^h^^mmm^- 
h<Dm^■\t.^mm2 ixy^i^=^>'>^<- hRh<^i&^ 
^®^2 2icA^$tL5o PN^^■m±m2 
• sx^±^^fzPNn^■h±mmn^2 2{zxJ^$i^. 

-^r?$tLrv^<o ±t^mw^2 4xnmm\sim2'6(D^j 

ir^/ 59 y ir :y h ^HXf)-^Atlm^■^^L'^ 

^it, ^(7)tli^fi:Mffl[H]^2 6 J: 19 Af^ — K[E]£g2 5 

mmx<7:>mmmxh^ . PN^^-imm^T^co-^^^'i^^ 

■iB^-i^PN^-^^iy:7 h^^tissbcommm-^xh^o ^ 
titw}m<Dtht)^^^^^z.t^'^x^^r>. PN^^-i mm 

' [0 0 4 2] mz^ mMDi'^\z-:>\.^xttmzmm'^^. 

-hfS#SitS^l. 2. 3. 4 /^^?5i^fH^n'5fs-§-<7?^i!3 
Se^5 ^T-(7:)e^^rB^^ t pi . tp2 . tp3. tp 
4 <iri~^o iifSSife^l. 2. 3, 4 fii^-^^^i^btiTt 

mUTio*? . ^OSS^rP^^ t S I , tS2. tS3. 

t S4 ct-r^o ^/c. '^Wit^\z'Th^fi\^^xm.\%-t^^ 
^(opHm^■^wm-r^nn^ tv.. ^mm<D^m 
^■^st^^m'^mx . 2, 3, 4(DP^'^^■^^\t't^ 

[0 0 4 3] J:oT, ^-Sltil^K 2. 3. 4 i: ^tbi^ 

*5 }i<D^m.\xBMmf^\znM(o'^m.. m^itM^t-M 

fzi^<D\Z'm\^\-(DX: (1) — (4) ^;!i^^#^tU 

r^-eii. 4o(7:)£lt!2^;5^^(OPN^?f^^1^|±iT-t 

[0 0 4 4] 

(x-Xi)=+(y-yi)-+(2-2,)2=(tpiXc)2 ... (1) 

(x-X2)2+(y-y2)2+(z-22)2-(tp2Xc)2 ... (2) 
(x-X3)2H-(y-y3)2+(2-23)2=(tp3Xc)2 . - • (3) 
(x-X4)2+(y-y4)2+(2-Z4)2=(tp4Xc)2 ■ • ■ (4) 

[0 0 4 5] ±iE (1) (4) ^^ciol^T. ^^m± 

X. z. tpi, tp2. tP3. t P4 CO 7 fgi:* 

^b^o ^^iw, ^mmmt'^pm^^<r^%m^m%'^^^n 

li^tL^iX to + tSi, to + tS2, to + t 
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S2+,tP2, tto 4- t S3 4- t P3 , to + t S4 + 

[0 0 4 6] cdma;^^x^ v^^/u^tdiiff v-^f^^ 

^mmmsmxi-xmpi to i:m%ni~^zt^'^x^fj: 

dt2=t2-ti=to-'-tS2+tpn-(to-*-tSi+tPi) = 
dt3=t3-ti=to+tS3np3- (to + tSi +tpi) = 
dt4=t4-tl = to-^-tS4 + tp4- (to + tSi+tPi) = 

[0 0 4 8] ±m (1) - ('4) ^iZiifS (5) - 

[0 0 4 9] :^-<^ V ^\^^m%^<o%\\^^ ^ ^ 
^ ^ 5 <D p N lEissoSj «j5g ^ 
m 7 id.^f o ^m^T^ 5 i^jjoi/ ^T^m^-afcft^ii p n 

^-^tS^^S OTPN^5F-?^<!r(7:)tiPfit;05ffS$iXtii;fj$ 
ti^o C(7?PN^-?-ffiK^3 0{^. M.W^m:^\tm3JL\^ 
[l]5tC^Lfci[H]£§^ffiV>^, CtOPN^^-^tg^^^S O;0^ 

3 1 T-aMufcfH-^^b. z.(Dmm{t^-h^mmm'^3 

-r^o i:i:K^3 3. 3 4^m\^^X. ^th^na <b . c 
dc7)^fl=T-— ;^U-<yUJ|^_bc^t>(75^:g||±lbT. AND[h] 

— ^ff. ^iM^^-r-^ 3 9 OOfitliStiZi^z^^J^ffll 
lEl£§3 7iCA;^$n5o. #^ilZ.^SJWlHlSS3 7 131. _bfS 

;^m^EN2, EN3 ;^i^^-C/'^-f' U-</K7)^'^(-^ 

[0 0 5 0] ±ttCDMA:^^y'^ 'J^^ui^mmm'^:^ 
5o V^^(D^W}i^i^'^:^y' J^X\^^ ■^)i-9-^<:^r^^&-i~ 

^tt^Wt^j:<>x\^^fzr^. CDMA:fr^T'-Y v^-^^/u^ib 
/u5^^'?;^;i5#ftUTt>^Stti^(;iPN??F^(7?:$^^ ^ v^:^ 

ftL. PN^g^-^^tai^tw^iS(7?t'-^;i5i^tti$nfc^'^ 

[0 0 5 1 ] Ctltc^LT. :^^m(Dmmiyy^'rJ^X 



m 6 ic.T^^na J: 0 \z^mmm<r> p N??^;^^^iis^ 5 
\zm^'t^mmmx^^. m^\^. mmmi^mm\z\^ 
tim^m2. m^m3. RxJmmmAf)^h(DPNn^■<D 

^mm(Dn?^m d 1 2 , d t 3 , d t 4 {^ftcD ( 5 ) ~ 
(7) ^{i.i^-t-J: 9ic/j:5o 
[ 0 0 4 7 J 

^tS2-tSi-Htp2-tPt • • . (5) 
tS3-tSi+tp3-tPi * • • (6) 
tS4-tSi-Htp4-tPi • • • (7) 

^^(D^mmM i: mmz^m-r ^ o buil ^ a c: i > 

[0 0 5 2] 08 f^. }i^(D'^Ji^^^<:^<Do'hXmi>^ 

Hii;^ O D ll-^/uf^^N^ i:: J: o T^Stte^SfcH^ o T Lti 

^m-^^zi-t^ ^m^mkznjz^x.fzmM^'^^. ^(Dmm 

^^i-fH-^^A;^fH-§-EN2 i LTA;^-r§c clrtcj: 

ti^^^o z.(DV>y) ^y-yu ^y^\-xi^\!^mmi V(D^ 
vu<t;ii9. ^\hmmi PrtT-S^i5.^,;^^^^tti$^^-5o ^ 

^-rxo^J:PNn^■mm^(o^^'^J.zn^ zco PN^-^m 
m^^x^±^ p Nn'^(D'^ ^ ^ iy^^m^^:^\^ 
T-t(j{^$itnti\- PNn^(Dimm\^ti\^m9Xnk^jr\.:^ 
\h^t\'tm?^^^zm^\^^z\!^f}^t\.^. ^(Dm^\z\±. 
A;^m^EN3 ^^m-t^'Z^mt'^^^\^\ ip^. i^c-t^tti 
^m^xm.m,^.f)m\h^f\.H\^. m^m^-t^xo\z\^ 

[0 0 5 3] iiilitT? J: 0 \Z^ 4^(Dmi&m<D^<-f t2 y h 

iS < T ft-^^^^t coil V ^ P N t ^^tti b ttm^V^ /j: 
ElSfci^^PN^^f^+gS^^ffil^Ttm-^iCI^. PiN 

K«:^5PN??f-§-:g^^;t^:i t;i^^^r-fc-5o mb. 
tiH^ i: 5 P N??f^«^5< -mtfia< C0Sia^;:f-ibS 
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m ^m-^LtL^ m^mm\z F^n^-'^^m^xm^^t 
r^tL^'r^z,tx^\^mi\(Dm.mm'\t,^\hmti. en^ 

[0 0 5 4] 1 ^(D^mmt^h^-^J\^^^<^(D 0 
V ^SMS ^ tt ^ ^ Jits H ^ ^ 5 P N ^ g 

Z.iX^.Z^V^W}t^^<DitLm^±m (1) - (7) ^ 
^fzm-^. ^VMia±t^5oJ^±C0PN??'-§-(^^ft^^J 

^r>i^^^^tpm$rif:im^i,z^ h^t^^^i^Mi^^^ 

[0 0 5 5] ±aiLfcJ:9{3, #SiS^(7){ia^lE^<t 

tf)-x^^o vti-i.^ cDMAjj^r"^ i^^'^/i^^mmit 

^^^mi^X^^-r. mtzi^z^cD^^^mMLfjinixi^fj: 

[0 0 5 6] m 1 0 {zi^^ ^mmM(D^m\E^(Dm i ^ 
•^yhm. m7iz^^-txo^j:mf&<DPNn'^m\±im5 2 



o h PN:^^:7ir :y h;:)^-g-^;h.>5o P N^PbI V :7 ^ 
fctl!E]SS5 1{l, i:fE^SIi$i^fc'>>^ • ^-^ v^wu . X 

PN??f-§^^ffi|§5 2\t^^^ % v^^O+sr^Tffi^Sl&^^iJ 
PN??^^^ ^ >^^t4tB[E]£&5 3iC0t*&-r5o Sife^S'j 

1tp:g5 5 O/t^^^LTl'^5 PN??^cottIi-^-f' ^ 
PNB#rB^>:7 ha^^liiajigS 1 /i^-^^^t^^^^-l' □ h 

P N7i-:7-tr h <^;^-^3^v:^(7:>^-t' ^ >^'^1^ttl L. p N 
??-^^[±i^5 2(7:)1^^ttiJ^m;>-b^^tii-c-tfc^S]te^(7:)^N 

^ □ h PN:^^-ir-/ htsi, ts.. ••• 

\^xm'^mmM'^t}m'^o A\z^ji^'t^thii:>\z. #s 

itfe>^cOx<^ n :y h P Nx^y^^r y V t . t s 2 . • • 
• <!=Sft^^J t, . t,. • • • i:^jigtfS[E]SS5 5 
p n^^-^co/nV ^y VP ^^-7 

\B\^5 5\z^mm.m(DmM^m^-r^. liHi+^iHisgs 

5 (l^Slte^cOxNV n :y h P N^^^l y h t . t s 

m<r>mM^m. (xi. y^, zi) . (x2. yz^ z 
m^^xsm(Dy<^ h PN:f7±y hrznx^j:< . m 

[0 0 5 8] CCtr. 1 2 tec DMA:^^7^^ v^^yu 

y± — i>MML. y '>ir — v= • ^-r :/MT <bT^— ^ DT 

:y ^ ■ t:"'>' h E Ctcj: i9«l^$ix5o Z(D?^y^-i>(D 
P^(0^ y±—i> ' ^^yMT\Z^ 1^fz.kzm^m(D^<^ ^ 

y vpn^y±y V tmMmmt^m^^^x^z.t\zx 
[0 0 5 9] ^m^M<Dmm^x'ik. m^\^')±y h 
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#^n.^o PNmmi^y hgttiuiHiKe i^'^t<Dmm$ 

• 5^^>^wutgi^:^6 or^m^\^x\^^^PNn^-(D'^-{ 

±{ii^CO^N-r c K P N:^^ir :y h t s I, t s . / • • 

• LTSife^M^m;^l{ElSS 6 4 iC#t^^-r 5 <h <i: t> 
^Slt^^(7:»^^°-r n h p N;d-y^ir :y t s ^ , t s 

2 , • * ^ (bSftP^^Jti . t2> • • • b^\imVT% 
[Elgge 5{::et|^-r5o ^Siiii^coPN^^^-iT:)^^ 

6 4 (i. figff SiHlSg 6 5 \z^^^mo:>mM^^^Wi^ 

1-^o fiMffSlHiSS 6 5 \^^m^m<r> P N^?^(7:)^W a 
f> PN;^:7ir iy htsi. ts2. Sft^^iJ 

1 1 . 1 2 • • • . ^xj^mmm(DmM^n ( x ^ , y 

m.<nm^m(D^<-i ^ y V PN^:7iry VtmM^mih^ 
PN??-^<tffi^7 2fiPN|?-^(D:$^-r ^ >^'^|^-<. ^ 

^(7:>^'tr(:j:y>-r a h PN:^:7-lr :x h;5S^^ix-5o PN 

ir^/ h^rtt&tH-r^o tta $ tifc^^V n -y h P N;d-:7ir 
hflSitt^"5iiPN??f-^^-r ^ :/^tttii[£l^7 3t;:St|g$ 

[0 0 6 1] -<->^>>/ • ^-^>^^/ua^^7 7ll-<- 



7 6(C#t#^$n^o Si&^ffi^it$gtta:i[H]£S7 6li#S 

*ia^M.^m;^[Eiss7 4tc#tj^-r-5o 

cnSw J: y) , £iffi^M®£i:i;^[E]Sg 7 4 n y h p n 

;^^T^^^o PN??t^^^tjh^7 2{:±^-3^-r*^: 

*@Kfit$:Si^^j5'iPNf?^^-r ^ >^ttttil£]^7 3ic^ 

*^-r5o sitij^j?'jPN?9-§-^-r ^ >-^^tfttti[Hisg7 3 fiv' 

• ^^>'-t^/^^tI^:g^7 0 P N?^^co 

^-f ^ v^^Jr PNP#rp^>:7 h4^^ttJlH]SS7 \t-h^\7^ 
^y<^ a :y h PiN::^-^ir ^y [> t 7)^hm^(r>-9 ^ ^^'^ 
IttHL. PN?g^-^t^[±i^7 2 0O^^a:i,^^;5:.^-^^tti$ixfc 
□ y h PN^d-^iry h t s i . t . 

• • ■• ^mmi.xm^mmM\hti^^ 7 4 cet^a-r-s ^ 

<!: ^m^m<r>^<^ u y hPN:ty±y h t s i . 

t s 2 , • • * <h gftB^^j 1 1 . 1 2 . • - . ^{tim. . 
^wm^ 7 5 {zm'i^-r^o ^mmm(D^<^ a ^ h p N;d- 

W\3]^ 7 5 i^^m^m<D^<^ a y h PN^-y^ y h t s 
I ^- t s 2 . • • • s ^it^M t 1 , to. ' ' ' . R 

[0 0 6 2] ^mmM(D^mm^comA(Dwmm 

n^r>xm\^^^:Ltx^^, mmm iiff 7t {els' tt fc?ifj& 
mv'—d^ ' '^^:^^-ji'^m^^x^m(o^<^ xjL-y hPNx^ 

:y hfcttT-?:e< . j^i22^7:'S±ffi^(7:)-^^-f a y h p 
:7iri/ h<l:M^ft$S.I:^:i2^ft-r^o ±aiLycm2. ^3 
^0^5SMr-|-±. CDMA;^^7='^ iy^y^^^bil^tv/^•7=• 
-^^w{£,^$i^5^^?^o^^>-t^y^^^lJffii->57ti^. CD 
M A ^ >>• ^ yu^Iiiim ^ ^ i:s .11^^ ^ # X. -5 

i>>;7^i^(7?il^;5^B3^6$i^l:l^5<!:^5^c. cdma::^ 
^7=^ ^ /t-^i&iim > ;^ 7^ ^ >^ 5" >'^^/u ff ^ 

[0 0 6 3] ^m^^<DmM.^X'ik. ^\-\'X')'^y h 
PN5?F^1$tii^8 2ltPN?9-^CO^^^>>/^p 
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^fflttiL, mmmmM\h-:hm^s 4.\zm^^'t^. z.^{z 
^S'JPN^?F^^^ ^ v^'tta^iHjsgs sicw^^-r-So Site 

m%^\PNn^-^^ ^ >^ttti:i[El£§8 3t^'>>>:^ • f^-r V 
^wi-«p:^8 0;6^^±i-^ PNf?^(7:>:57-f ^ PN 
^Hv-r^ hfi^^£ii[H]S§8 1 f)^h^n^^^<^ n h PN 

(D^<-< n y \^ PNThy^-fe--/ htSi, tS2. ' • * t 

^m^Ut,. t.. ' ' ' t^itLm.n9-^ns s\z^ 

*p"f"5o #Slte>^<^^^-r n :y h PN:^^ir h^^ttSl 
ofcS±teSM^a:i;^(HlgS8 4tl, ^4gff©[ElK8 Stw^g- 

^ (x I . Yi , z 1 ) . (x2 . y2 . Z2 ) . • • 
[0 0 6 4] ±fEm4<7?^$E0(JT'ti. Slte>^;^^fffctC|S: 

^^m^\z}fy V h^{g:< h/utetSr^tr 
2 O^iJ-CD/W a :y h P N'>:7 haSO^^iBlW^Tfe^ 
i:. h/uffitfi:ff-^07='— ^ hill 0 0 b p s 



0 0 0 omj.±{Z'r^zt{zx^x. Wc^(Di-^>^.j\. 

<omtmti\z]Az^XWi'^':^<D-):j.T . T'-^u-hicj: 
[0 0 6 5] ^/c. ±H2m 2 <7:)^J£eiJT{l:g.Slte'^c7:)^< 

mm(r)^<-{ uy V PN^y^y h tiiLm.^mLt^-<—'j 

4 (o'mMmx\±^m^m<r>^<^ ^ y vp N:ty-\z y v t 

•9. mm(Dm^m(n^m.\z^\.^x\'t^m(DitLm:t(Dm^ 
T-#5o 0iJx.{i\ {S:s^^/ii# ($$^, ^ 

fflV^T 1 ^ — h^u^T-^^-f-^iCtie 5 t'ty h^^tH-^WX 

T--f- 1 0- 1 0 5>. M^^X-^ 1 0 0 0 1 0 0 0 

h/^t-rti^^. ±fEil>:^M?i6 5 tr'-'y h^4 3 t':y h 

[0 0 6 6] ^^tr. _biSm2. ^3. ^4C0^S£MtC 
:fo^t/^T. «-S±te>^cO/N^ n ^/ K PN^>^ir h ir^ig-lt 

=^^y^^'yht^'^.mmmy'-^T:>T2. =f-:^y^\fy 
HCB2 . ■ • • . £ite^7=*— ^DT„ . ^^':/^ t:'*'> 

'^^)^'^^z.}it^X^fz.m^m(0^<-< ^y hPN;^:7ir 

^t::^#<^^5o t¥oT. ^'9'ttaS3?:(li^*9fTiE??-§-?: 
il-tt^y^— ^(75^S^/h$ < t-ix(i. 1 0(7?7^->5^^{i 

m.^^n'^^z. h t^x^k\.\im\iL^r^ oz.t t-x^ >5o 
[0 0 6 7] ^:Wmi(DmM^\\x\x. cdma::^*7^-< 

o x^mmmnx § ^ g $c(n^m.^^h z, 1 1^^ ^^mz 
^:hmz-zi\.^xm.m\^fz. z(d^^x\^ki:>s 

5 (Radio Determination Saterite Service) CO J: 9 

^^^hf)-<D^^^m\^^xi^m^^xm&vfzf^^^ 
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y u^liiaft ^ 7^ A X-ft>ffl $ tl T V ^ -5 T ^ ir 
[ 0 0 6 8 ] (El 1 6 11, ^mm(D$iE^<D'^^ V^.yK^ 

^:y^-^^mm^9 1 . • • • {zi^f^ixTmii^ti^o ^ 

-Ti: 9 t-;^ -yir — v^SML. > ^>ir — • ^^7=^ MB , 

[0 0 6 9] mi 8(wtl. T^"^^ • ^rl^^-/\^^m^^ 
1 0 OiC^l^fptL. coSfJffl]^ 1 0 OT-SimT^'— ^ffJ 

^i^tim. ^^—^mi 0 i\ 102. lostwSit^ 

[0 0 7 0] ±a!(^ J: 9 {CT^ir^ • :/^.>'U^^v> 
^\z[-yy^ . V^^/^<^:l^?tfn5iiHSf'-r>^- 
Ittw. l-<-v^>'>/5^-\^>^^/utc>f^-#?S:^^>'^.yufc^ 



[0 0 7 1 ] ^bi::, cdma;^^t'>< v^^yu^Kiiim 
i/Ml • ^-\'>^-/^^ffil^Ta^J^£r'— ^Sr^ 

^-r 5 ^-g^ic fi . ^tbiim ;^ ^ comi§«* tcsi 

'xo\zw\iiLwm'^^i^^^yi^mm^9 4;i^ett^n-5o b\ 
{S:j#>fl^-\-x^wu^ftffi Lfc^jHi'>^x^t^. [^1 Bid 
^LfzBiiiLiy^r-j^t mmxh ^ . w^mmm 5 iiffl{5:^ 

0 1. 10 2. 10 sizmm^ti^^ 

[0 0 7 2] ±t^mii±^m^^>^>^ji^^m\.^^m 

^ztr-x:^^^ 

[0 0 7 3] r^T% ±m(7:>j^o{zw\itLmm'f'^>'^-yi^ 

^^tm—m&^xmiiiLy^—^^mm'r^tzi^. mitim^- 
mm^^mmizy'-^^mmvxo t-r^t^iz\^. ^ 

i&TRl^^^^y'J^ ' ^'Y^^^'y'^ coi&T^1^< Z.t/>^^ 

—^^^^^Yiy^^^i^t-r^z.txzth^imm'r^ztf)^ 

X^^o ^ txir— i:/ • :7^— f.|i:CDMA:^^y='^ 

^T^ffliMv-^T^Aillgl 1 9tc.T^-f-J: 9T'^t). ^16iffi*5 

tv. #rL— 1 0 K 1 0 2. 1 0 3l'tei2^$n'5o 
[0 0 7 4] 

i^m<oi$}m] u±<Dmmi^-^i>mb^-^j:xo^z. 
?^ t c ff. 5 ffl v- ^ 7^ A f 1 . ^m<r>mmmt(DmxcDM 

A i: iift ^tr ^ ^ tSilfS ;^ a (c *3 ft -5 ^ tb 



[0 0 7 5] ^7t. ±m^W}m\^±td.m^<Dmmm^^m 

[0 0 7 6] ±tS^iti^(l-e/uf^/<;^lCj:oT 

[0 0 7 7] ^C0 9;t. ±fE^tb^;0-biSi/^Sitfi^7!»-fp 

c0PN^g^-^(7)^^ttitttg^f^_b$ii:-5:i<!:;6^T-#, :i(7>P 
[0 0 7 8] ±f£^ib^(^^tScCO£±t!2^;0:^??^ 
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